The herbaceous flora of lower stretch of Baharathapuzha riparian forests has analyzed taxonomically and phytosociologically. There are 176 angiosperms belongs to 63 families and 4 Pteridophyte in 2 families and 1 Gymgosperm in family Cycadaceae. The herbaceous flora composed of 73 species in 29 families. The family Poaceae (14 species) is dominant in the stretch and followed by Asteraceae (11 species).
Introduction
Riparian zone or riparian area is the interface between land and river or stream or it generally encompasses the vegetative strip of land that extends along stream and rivers and therefore the interface between terrestrial and aquatic ecosystems (Gregory et al., 1991) . The word ʺRIPARIANʺ originated from the Latin word ʺRIPAʺ, which means the bank of a river, pond, or lake of the surrounding landscape (Tabacchi et al., 1990; Junk and Piedade 1997). The word ʺriparianʺ itself means along the river margin. Riparian ecosystems are located next to streams, rivers, lakes, wetlands, and have direct influence on aquatic and wildlife habitat. It is also known as gallery forests and stream side forest (Brinson 1990 ). These can create a mosaic of micro habitats with the coexistence of numerous plant species (Gregory et al., 1991) . Riparian vegetation is essential for maintaining high water quality in streams, river, and lakes along the shorelines. The riparian canopy regulates the steam temperature through shadowing and provides organic matter via litter fall, while the root system stabilizes the bank and filer lateral sediments and nutrient inputs, thereby controlling stream sediment and nutrient dynamics. Riparian vegetation also prevents sediments and pollutants, helping keep the water clean. It provides shade and shelter for many aquatic animals. The lower reaches of the riparian forests acts as a buffer between the upland and the river.
However due to anthropogenic activities such as residential and commercial construction and landscaping, the riparian vegetation remains is threatened. The riparian landscapes are highly threatened ecosystem as they are inherently rare habitats, occupying a mere 1000 th of the earth surfaces (Hynes 1970) . Species richness, diversity and Phytosociology of riparian vegetation have been studied in many rivers of America, Europe, Africa and Australia. Significant research on riparian diversity has been conducted in Sacramento River, Decamps et al. (1990) in Adour River, Roberts and Ludwing (1991) in Murray River, Baker (1990) The impact of river valley projects on this endemic riparian vegetation was analyzed and found that alterations in the ecosystem will destroy the entire riparian habitats and vegetation (Bachan 2005) . A study on the status of Valappatanam River with special reference to its ecology and socio-cultural aspects was studied by Sreedharan (2006) . Joby (2013), studied on taxonomic richness, diversity, distribution, ecology, phonology, and disturbances of riparian vegetation along the elevation gradient of the Pamba river basin of Kerala.
Materials and methods

Area of the study
The research approach involves a taxonomic / vegetational survey of lower stretch of Bharathapuzha River. The Bharathapuzha River also known as river Nila, which is the second longest (209 km) West flowing River that drains into the Arabian Sea in Kerala State. The river has a total basin area of 6186 km 2 , which 4,400 km 2 in Kerala and the remaining in Tamil Nadu. The basin lies approximately between 10 0 26ʹ and 11 0 13ʹ North latitudes and 75 0 53ʹ to 77 0 13ʹ East longitudes. It is originated from Anamalai Hills at an elevation of 2250m above msl and flows westward through Palakkad Gap, across Palakkad, Thrissur and Malappuram districts of Kerala, with many tributaries and enters in to the Arabian Sea at Ponnani. The rainfall varies from 2,000 to 2,800mm in the hilly region to 3,000mm in the coastal region.
The taxonomic survey of the Bharathapuzha river basin has been conducted during [2014] [2015] and the riparian plants were collected and identified with standard floras (Hooker 1872-1897, Gamble and Fischer 1915-1936) and enumerated based on APG III (2009). The nomenclature validation is followed with IPNI (www.ipni.org) and the plant list (www.theplantlist.org). Voucher specimens were deposited in the Herbarium, St. Thomas' College (Autonomous), Thrissur (STCT). Photographs were taken using Nikon D3100 digital camera. A total of 8 sites are selected in the quantitative estimation of riparian species (Fig. 1) . Quadrates of 1 X 1m for herbs were employed for quantitative data (frequency, density, abundance, diversity indices). The sizes of quadrates for diversity and phytosociology were determined by species area curve method (Braun-Blanquet 1932). The elevation of stretch and location of quadrate sites were obtained with Garmin etrex 75 GPS.
Results and discussion
Floristic components
The synoptic account of the riparian flora of the Bharathapuzha river basin revealed that there are 176 angiosperms belongs to 63 families and 4 Pteridophyte belongs to 2 families and 1 Gymnosperm belongs to the family Cycadaceae. The herbaceous flora composed of 73 species in 29 families from the lower stretch of Bharathapuzha River. The family Poaceae (14 species) is dominant in the stretch and followed by Asteraceae (11 species) ( Table 1 ). This vegetation profile modification is due to the frequent floodplain disturbances, and wetland nature of the terrain to establish Poaceae members. 
Vegetation profile and community structure
The vegetation profile of lower stretch of the Bharathapuzha river include 73 herbs, 32 shrubs, 22 climbers and 54 trees ( Table 2) . Even though, the number of herb species in the study area has higher, Climbers and shrubs are observed in low numbers due to the seasonal clearings in the plantations and agriculture fields. 
Frequency, density and abundance
The most frequent herbs are Desmodium triflorum, Emilia sonchifolia, Dactyloctenium aegyptium (each with 03.42) followed by Kyllinga brevifolia (02.05). This frequency distribution indicates the disturbed nature of the sites, where agriculture weeds and cultivated species dominated. The distribution density of herbs indicated that Dactyloctenium aegyptium has the highest (08.91), followed by Emilia sonchifolia (07.51) and Brachiaria ramosa (04.96). The abundance of plant species in the riparian flora of lower stretches of Bharathapuzha river indicated a uniform pattern. Among the herbs, the highest abundance value has revealed by Brachiaria ramosa (19.50) followed by Lindernia serrata (14.00) Emilia sonchifolia (11.80) and Biophytum sensitivum (09.00). The Shannon Weiner diversity index H'=1.559562 which indicates uniform diversity.
Suggestions for conservation
The riparian forests of Bharathapuzha river basin harbors diverse flora with high species richness. Due to the flood undulation and anthropogenic disturbances like sand mining, cultivation, building dams, waste disposal, in the lower stretch of Bharathapuzha river, disturbance-adapted Asteraceae species showed its abundance. The vegetation profile of lower stretches of the Bharathapuzha river indicated that the number of herb species is high probably due to the disturbance region and primary wetland nature of the stretch. Climbers and shrubs are observed in low numbers due to the seasonal clearings in the plantations and agriculture fields.
Conclusion
Controlled sand mining of the region is suggested. Although a total ban is impossible and impracticable, strict regulations need to be put in place for sustainable mining of sand. Experts suggest that a portion of the revenue from sand mining has to be allocated for river management. Strict regulations will be employed for bio-waste deposition in to the river. Planting trees like Banyan, Jackfruit, Teak, or Mango can enhance the water table and the water quality as these trees can hold large amount of water in its roots and will slowly discharge it during summer. Planting and growing mangroves wherever possible: Mangroves acts a barrier protecting the river banks from soil erosion. The ecosystem within the mangroves are varied and complex and help aquatic species to thrive in rivers. Check dams slow down the flow of the river where by recharging the ground water and increasing the water table.
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